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DETAILED ACTION 
Response to Amendment 

1. Applicant's amendment submitted on March 27, 2003 has been received and carefully 
considered. The submitted changes to the Specification are acceptable. Claims 12-17, 19-20 and 
22 have been cancelled. Claims 1, 3-4, 6, 8-1 1, 21 and 23-26 remain active. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the "two or more reaction 
segments. . . connected in parallel," must be shown or the feature canceled from the claim. No 
new matter should be entered. A proposed drawing correction or corrected drawings are 
required in reply to the Office action to avoid abandonment of the application. The objection to 
the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1, 3-4, 6, 8-11, 21 and 23-26 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

With respect to claim 1, it is unclear as to the structural limitation applicants are 
attempting to recite by, "wherein said means for heating the downstream side of said catalyst bed 
is the reformed gas..." (lines 8-9), since the "reformed gas" is not considered an element of the 
apparatus. 
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With respect to claim 21, it is unclear as to the structural limitation applicants are 
attempting to recite by, "said means for heating said downstream side of said catalyst bed 
comprises at least a portion of said reformed gas. .." (lines 10-11), since the "reformed gas" is 
not considered an element of the apparatus. 

With respect to claim 26, the language of the claim is drawn to a method limitation, as it 

is unclear as to the structural limitation applicants are attempting to recite by, "said reformed gas 

has a first direction... and a second direction..." (lines 2-4), since "said reformed gas" is not > 

considered an element of the apparatus. 

Claim Rejections -35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1, 8, 9, 1 1, 21 and 26 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wossner (U.S. 3,962,869). 

With respect to claim 1, Wossner (FIG. 5; column 5, lines 26-46; column 1, lines 52-68) 
discloses an apparatus comprising: 

- A reaction segment (reactor 32) having a catalyst bed (catalyzer 32'); 

A first gas inlet (comprising heat pipe 33) and a first gas pathway (i.e., defined by the 
directional flow arrows) capable of supplying a first gas to said reaction segment 32; 

- An second gas supplying segment (comprising the perpendicularly connected inlet to heat 
pipe 33) capable of supplying a second gas to the first gas pathway, 

- A cooler for cooling an upstream side (i.e., the right side) of said catalyst bed 32' (i.e., 
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the second heat pipe comprising evaporation region 35 for absorbing heat using a fluid working 
medium); and 

- Means for heating a downstream side (i.e., the left side) of the catalyst bed 32', wherein 
the means for heating comprises the first gas in a portion of the first gas pathway located in 
proximity to said catalyst bed 32' and separated from the catalyst bed 32' by a wall (defined by 
pipe 33, 34) so as to heat the downstream side of the catalyst bed 32' by the first gas before 
passing through said cooler 35. 

With respect to claim 8, Wossner (FIG. 5; see directional flow arrows) disclose the first 
gas pathway has a first direction prior to passing through the cooler 35, and a second direction 
passing through the catalyst bed 32', wherein the first and second direction are opposing. 

With respect to claim 9, Wossner (FIG. 5) disclose the reaction segment 32 is located 
outside the reformed gas pathway. 

With respect to claim 11, Applicants state on page 8 , lines 1-5, of the response dated 
March 27, 2003 that, "Figure 4, for example, clearly shows the hydrogen purifying apparatus 
wherein two or more reaction segments are connected in parallel." Therefore, in comparing the 
apparatus of Wossner (FIG. 5) with the instant apparatus of Figure 4, Wossner discloses two or 
more reaction segments are connected in parallel. 

With respect to claim 21, Wossner disclose an apparatus comprising: 

A reaction segment (reactor 32) having a catalyst bed (catalyzer 32'); 

- A first gas inlet (comprising heat pipe 33) and a first gas pathway (i.e., defined by the 
directional flow arrows) capable of supplying a first gas to said reaction segment 32; 

- An second gas supplying segment (comprising the perpendicularly connected inlet to heat 



Application/Control Number: 09/357,507 . Page 5 

Art Unit: 1764 

pipe 33) capable of supplying a second gas to the first gas pathway; 

- A cooler for cooling an upstream side (i.e., the right side) of said catalyst bed 32' (i.e., 
the second heat pipe comprising evaporation region 35 for absorbing heat using a fluid working 
medium); and 

- Means for heating a downstream side (i.e., the left side) of the catalyst bed 32', wherein 
said first gas pathway at least partially surrounds said catalyst bed (see flow arrows, partially 
within the catalyst bed 32'), said means for heating the downstream side of the catalyst bed 
comprising at least a portion of the first gas in the first gas pathway (i.e., flow within heat pipe 
33), such that said first gas is inherently cooled in the first gas pathway by said catalyst bed 32' 
before passing through the cooler 35. 

With respect to claim 26, no further structural limitations are recited, and therefore the 
apparatus of Wossner meets the claim, since "the reformed gas" is not considered an element of 
the apparatus. In any event, Wossner (FIG. 5, see directional arrows) disclose the reformed gas 
has a first direction prior to passing through said cooler 35, and a second direction after passing 
through said catalyst bed 32', wherein the first direction and second direction are opposing. 

Instant claims 1, 8, 9, 11,21 and 26 structurally read on the apparatus of Wossner, since 
the utilization of the apparatus for the oxidation of carbon monoxide in a reformed gas is merely 
a matter of intended use. A recitation of the intended use of the claimed invention must result in 
a structural difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. See In re Casey, 152 USPQ 235 (CCPA 
1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 
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5. Claims 1, 8, 10, 21 and 26 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fauser (U.S. 2,898,183). 

With respect to claim 1, Fauser (FIG. 1; generally, column 2, line 18 to column 3, line 
47) discloses an apparatus comprising: 

- A reaction segment having a catalyst bed (i.e., catalyst bed B2; column 2, lines 26-28); 

- A first gas inlet (i.e., entering the lower part of tubular reaction vessel A) and a first gas 
pathway (i.e., the annular region defined by the walls of vessel A and the reaction segment 
comprising the catalyst bed; see directional flow arrows) for supplying the first gas to said 
reaction segment; 

- A second gas supplying segment (i.e., conduit connecting to the first gas inlet, feeding 
M) for supplying a second gas to the first gas pathway; 

- A cooler (i.e., heat exchanger CI comprising liquid coolant; column 2, lines 33-35) for 
cooling an upstream side of said catalyst bed B2; and 

- Means for exchanging heat with a downstream side of the catalyst bed B2, wherein the 
means for exchanging heat comprises a portion of the first gas pathway located in proximity to 
said catalyst bed B2 and separated from the catalyst bed B2 by a wall so as to inherently conduct 
heat exchange with the downstream side of the catalyst bed B2 by the first gas before passing 
through said cooler CI. 

With respect to claim 8, Fauser (FIG. 1; see directional flow arrows) discloses the first 
gas pathway has a first direction (i.e., upward) prior to passing through the cooler CI, and a 
second direction (i.e., downward) passing through the catalyst bed B2, wherein the first direction 
and second direction are opposing. 
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With respect to claim 10, Fauser (FIG. 1) discloses the reaction segment (i.e., comprising 
catalyst bed B2) is tube-shaped and the first gas pathway before the passage through said cooler 
CI is formed around the reaction segment (i.e., pathway defined by the annular region with 
upward flow arrows). 

With respect to claim 21, Fauser (FIG. 1; generally, column 2, line 18 to column 3, line 
47) discloses an apparatus comprising: 

- A reaction segment having a catalyst bed (i.e., catalyst bed B2; column 2, lines 26-28); 

- A first gas inlet (i.e., entering the lower part of tubular reaction vessel A) and a first gas 
pathway (i.e., the annular region defined by the walls of vessel A and the reaction segment 
comprising the catalyst bed; see directional flow arrows) for supplying the first gas to said 

+ 

reaction segment; 

- A second gas supplying segment (i.e., conduit connecting to the first gas inlet, feeding 
M) for supplying a second gas to the first gas pathway; 

- A cooler (i.e., heat exchanger CI comprising liquid coolant; column 2, lines 33-35) for 
cooling an upstream side of said catalyst bed B2; and 

Means for exchanging heat with a downstream side of the catalyst bed B2, wherein said 
first gas pathway at least partially surrounds said catalyst bed B2 (i.e., annular region between 
catalyst bed and reactor vessel wall) such that said means for exchanging heat comprises at least 
a portion of the first gas in the first gas pathway, and such that said first gas exchanges heat with 
the catalyst bed B2 before passing through the cooler CI. 

With respect to claim 26, Fauser (FIG. 1 ; see directional flow arrows) discloses the gas 
has a first direction (i.e., upward) prior to passing through said cooler CI, and a second direction 
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(i.e. downward) after passing through said catalyst bed B2, wherein the first direction and second 
direction are opposing. 

Instant claims 1,8, 10, 21 and 26 structurally read on the apparatus of Fauser, since the 
utilization of the apparatus for the oxidation of carbon monoxide in a reformed gas and the 
relative feed stream temperature (i.e. such that heating or cooling is conducted by the means for 
exchanging heat with a downstream side of the catalyst bed) is merely a matter of intended use. 
A recitation of the intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the intended use, 
then it meets the claim. See In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 
USPQ 458, 459 (CCPA 1963). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. . Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 6 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wossner 
(U.S. 3,962,869) or Fauser (U.S. 2,898,183). 

With respect to claims 6 and 25, Wossner and Fauser, respectively, are silent as to a gas 
flow rate control valve located on the second gas supplying segment for changing an amount of 
the second gas to be supplied in correspondence with a temperature of the catalyst bed. In any 
event, it would have been an obvious design choice for one of ordinary skill in the art at the time 
the invention was made to provide a gas flow rate control valve for the second gas supplying 
segment in the apparatus of Wossner or Fauser, on the basis of suitability for the intended use 
and absent showing any unexpected results thereof, since the Examiner takes Official Notice that 
the use of flow rate control valves for the regulation of gas supply to a reaction zone on the basis 
of temperature control is well known in the art. 

Response to Arguments 

7. Regarding to the Drawings objection made above and in the prior Office Action dated 
November 27, 2002, applicants disagree with the objection and further state, "Figure 4, for 
example, clearly shows the hydrogen purifying apparatus wherein two or more reaction 
segments are connected in parallel." (Beginning on page 7, last paragraph). However, as 
indicated in the specification (page 19, first paragraph), Applicants disclose, "the present 
embodiment comprises a reaction chamber 28 formed on the periphery of a tube-shaped 
reformed gas flow pathway." Therefore, one of ordinary skill in the art would have interpreted 
the embodiment of Figure 4 to illustrate a single, annular reaction segment, rather than the 
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plurality of reaction segments as recited in the claims. 

8. Applicant's arguments with respect to claims 1, 3, 4, 6, 8-1 1, 21 and 23-26 have been 
• considered but are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

9. Claims 3, 4, 23 and 24 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, second paragraph, set forth in thisOffice action and to include all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Buswell et al. and Takahashi et al. are presented to illustrate the state of the art. 

* * * 

i ... . ■ » 

. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is 703-305-4951. 
The examiner can normally be reached on 8:30 am- 5:30 pm M-F, every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 703-308-6824. The fax phone numbers for-the 
organization where this application or proceeding is assigned are 703-872-9310 for regular 
communications and 703-872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-066 1 



Jennifer A. Leung / ' o 
June 15, 2003 !?^\ ntfM 
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